A nonmucoid colonial variant of a mucoid Bacillus subtilis strain produced less amylase activity and a transparent colonial variant of a B. licheniformis strain produced less protease activity compared with their parents. Antibiotic susceptibility patterns of the colonial variants differed, and increased resistance to P-lactam antibiotics was correlated with increased production of extracellular P-lactamase.
Strains of Bacillus subtilis and Bacillus licheniformis are employed commercially because of their production of extracellular proteases and amylases (1, [3] [4] [5] 8 (6) . Cells were grown to the late log phase in 25 ml of antibiotic medium 3 containing or not containing 0.1 pug of penicillin (Sigma Chemical Co., St. Louis, Mo.) per ml. Because that concentration of penicillin inhibited the growth of strains VT3 and VT3T, 0.001 ,ug of penicillin per ml was used for those strains. Cells and cell-free medium (supernatant) were harvested by centrifugation (5,000 x g for 10 min at room temperature), and cells were washed and suspended in 10 ml of 0.05 M potassium phosphate buffer (pH 7.0). ,-Lactamase reaction mixtures contained 1 ml of 45 ,uM PADAC, 1 ml of cell suspension or culture supernatant, and 3 ml of 0.05 M potassium phosphate buffer (pH 7.0) and were incubated at 370C.
The nonmucoid colonial variant (VT30NM) of B. subtilis VT30 had significantly less amylase activity than the mucoid variant (Table 1) . Because the diameter of the bacterial mass was 6 mm, there was almost no clearing around the spots with strain VT30NM. The transparent colonial variant (VT3T) of B. licheniformis VT3 had significantly less protease activity, but only when assayed on the milk medium (Table 1) . Because cultures of the colonial variants of the same strain had the same number of cells per milliliter (data not shown), the lower enzyme activity of one colonial variant was not due to its having a lower cell number. Failure of strain VT3T to produce protease activity on milk medium was not due to a failure to produce spores on that medium, because the frequency of spores (i.e., CFU surviving 80°C for 10 min) was the same for strains VT3 and VT3T after 18 h of growth in the milk medium lacking agar (data not shown). Strain VT3D had significantly less amylase activity and slightly higher protease activity (Table 1) .
B. subtilis VT30M was particularly more susceptible to ,-lactams than its nonmucoid colonial variant (Table 2) . Strain VT3T was the most susceptible and strain VT3D was the least susceptible of the B. licheniformis strains to 3-lactams ( Table 2 ). The differences in antibiotic susceptibility were not due to differences in cell number; both turbidity and cell number were equal for colonial variants (data not NOTES shown). The increased tolerance of both B. subtilis VT30NM and B. licheniformis VT3D to ,-lactam antibiotics correlated with higher amounts of P-lactamase activity (Table 3) . Strain VT30NM had significantly more ,B-lactamase activity in culture supernatants than did strain VT30M, although the cell suspensions had equivalent activities (Table 3 ). There was significantly more P-lactamase activity in cell suspensions and culture supernatants of strain VT3D compared with either strain VT3 or VT3T (Table 3) . Activities were mildly increased by growth in the presence of penicillin for only strain VT3D, and ,-lactamase activities of all strains were extracellular and constitutive (Table 3) , as was described previously for B. licheniformis (3). These results demonstrated that B. subtilis and B. licheniformis colonial variants had significant differences in extracellular enzyme activities (Tables 1 and 3 ). Although others have reported differences in extracellular enzyme activity of colonial variants of B. subtilis and B. licheniformis (1) or have isolated low-protease-producing mutants of B. subtilis with altered colonial morphology (2, 7), none measured changes in extracellular enzyme production and antibiotic susceptibility and examined possible correlations between penicillin susceptibility and ,-lactamase activity.
Possibly, differences in enzyme activities of different lots of commercial products containing these bacilli may be due to the emergence of rare colonial variants. In the absence of any explanation for factors which select for one variant over another (e.g., the growth rates of colonial variants were (Table 1) and P-lactamase (Table 3) .
Similarly, lower extracellular ,-lactamase activity of strain VT30M (Table 3) was not associated with loss of extracellular protease and amylase activities (Table 1) .
